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During August and September 1935 a survey was made of cotton 


sect conditions in the eleven states where the boll weevil is a 


fa 


ious cake the survey was made to obtain direst information as to° 


’ © 


the measures actually ee by iis auon eee to control the boll weevil, 

to Learn the results eds ae en cach of the various methods of © 
trel in the Caen ese ewat a of the extensive aroa where thé boll 
a1 oours, Special srhare was made to obtain information ont” 

a) mo value fb the sweetened poison “(molasses’ calcium arsfnate mixture) 


wap ota: to ‘which ies eee (2) the value of dusting with cal- 


ure of injury to soils and crops following the use of calcium arsenate 


boll weevil Oe 
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SUR 
conferences were held with many state agricultural extension offi- 
cials, including directors, cotton specialists, agronomists, en- 
tomologists, and district and county agents; the directors, en- 
tomologists, agronomists, plant pathologists, cotton breeders and 
other officials of the agricultural experiment stations; state en- 
tomologists and other officials connected with the state depart- 
ments of agriculture; merchants, insecticide dealers; airplane dust- 
ing companies; and many others. : 

RESULTS OF SURViY 
NATURAL CONTROL: 

Most cotton growers realize tat temperature and caingata 
during June and July are probably the greatest factors governing 
boll weevil abundance and damage. They also realize that the num- 
ber. of weevils entering hibernation depends largely upon weather 
conditions in the fall, the date of the first freeze, and the pres- 
ence or absence of leaf worms in numbers large enough to decolsene 


the plants. They realize that winter temperatures largely determine 


the number of weevils that survive and emerge in the spring. Some 


growers in all states recognize the fact that the insect enemies 
of the boll weevil play a part in its natural control. In Georgia 
this was noted especially as several in that state reported per- 
sonal observations along this line, 
INDIRECT CONTROL MEASURES: 

In all of the states the value of the indirect methods of 
weevil control is generally recognized. Most cotton growers appre- 


ciate the importance of thorough preparation of the soil; early 


Ge ApH 


830170 
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planting; the use of suitable varieties for each region; proper spac- 

ing, cultivation, and Penets ation: early fall Se eeruint in of the 

cotton ‘stalks; and the elimination or reduction of hibernation quar- 

ters. These practices have increased ect year to year since the 

advent of the boll Oe in each region. Taken together they 

help greatly in reducing the boll weevil damage. These practices 

and a more general edoniionsor crop diversification and the intro- 

duction of new crops forced upon the cotton Zea by the boll 

weevil have brought about a remarkable change in farming in the South. 

Some people even go so far as to call the boll weevil a "blessing in 

disguise", 

DIRECT CONTROL MEASURES : 

The direct control measures that are used enough to deserve 
special discussion in this report are: (1) an with calcium 
arsenate after 10 percent of the squares are infested; (2) pre- 
square applications of molesses-calcium arsenate mixtures or of 
calcium arsenate dust; and (3) combinations of those two methods, 
i.e., presquare mopping with molasses mriieos or dusting with cal- 
cium arsenate followed by later dusting as needed. Other measures 
used by a few farmers scattered throughout the states include pick- 
ing up infested squares, mopping or spraying throughout the season 
with various poisons including mixtures st dae arsenic, dusting 
with lead arsenate, Paris green, and London purple and attaching 
brushes to cultivators to knock the weevils off the plants. 

Taking the cotton belt as a whole, only a small percentage of 


the growers have used any of the direct control measures during the 


pay. a 
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past few years, although the total acreage poisoned is large and 
several million pounds of calcium arsenate are used annually. In 
all sections visited it was evident that direct control measures 
had been much more generally used during previous years. Many ~ 
growers referred to their experiences with these control measures 
at various. times usually from 6 to 15 years ago. 

The chief reasons given by growers for not using direct 
control measures as much as formerly.are: (1) the recent hot, dry 
summers have controlled the weevils; (2) the extremely low price 
of cotton a few years ago; (3) the use of indirect control meas- 
ures have been sufficiently effective; and (4) in South Caroljna 
the fear of soil injury from the use of calcium-arsenate.’ 

The amount of damage caused by the boll weevil and.the di- 
rect control measures used in recent years varies 5 ee in dif- 
ferent parts of the cotton belt which may be roughly divided into 
the western, central and eastern sections. 

The Western Third -- In most parts ‘of the western third 
of the area where the boll weevil occurs -- Texas and Oklahoma -- 
the scarcity of woods for hibernation quarters and the hot, dry 
summers usually prevent the weevil from becoming a serious pest 
and direct control measures are seldom necessary. When they are 
necessary, dusting with calcium arsenate is the usual method of. 
control used. 

The Central Third -- In the central part of the belt there 


are many large areas of dense woods. In general, humid conditions 


en 

prevail. It is here where the pe eer cause the greatest damage 
and control measures are most seedy ret used. Many growers 
in this region wait until their fields are badly infested before 
dusting with calcium naples and then ee attane dusting at fre- 
quent ae eva he until the weevils are brought under control and 
a crop of bolls is set. Early season dusting of portions of fields 
Chenateant ts are abundant oeoanaee dusting is also a common prac- 
tice, This is followed later when necessary dy general field dust- 
ing with ground machines or airplanes. A large proportion of the 
total acreage dusted in the United States occurs renee region in 
Hast Texas and in the Delta Sections of Arkansas, Donierans, and 
Mississippie Several pe Bier lanee operate in this area and 
annually dust many enotreanae of acres of cotton. 

the Eastern Third -- The large areas of eiey woods in the 
eastern third of the cotton belt are comparatively open and warm 
up rapidly in the spring. “This with the early and mild season and 
the frequent spring rains probably account for the Bib cide dM 
of weevils which in turn probably explains why the lopli ys poison- 
ing has been found to be more effective and profitable in to 
region than elsewhere. On the average the cotton in this region 
seems to mature earlier possibly due to eh planting of varieties 
with determinate growth and possibly also due to mil couamanee 
The boll weevil does not increase to such numbers and cause 


as much damage on this tyne of cotton as it does on cotton 


pet ae 
that continues growing and fruiting neil peace by frost. 

For several years in this region the pol weet hae heen 
held in check by ote dry eee ne ts pamerct Some dust- 
ing with caloium arsenate is Adee but ereaquane epnl ice: treme 
sreueehsd poison or nmoppine" Pere ESL oneeroiy used than else- 
where , especially e South Carolina. praia is seldom need in 
the other sections. | ia | | ‘“ 

South wae -- Although conditions in this state are 
Similar to thase in the other states in the eastern third of the 
cotton belt, there are aoe notable fare rte so far as the 
boll ae eonoh rst is concerned. (In this Beats we found the only 
cases of soil injury from the use of calcium arsenate in boll 
weevil control. This ee the inten he where cotton aphid dam- 
age following the use of calcium Pence dust segs mentioned by 
the growers and county agents before ae made special inguiry 
about it. This was the only state (except Florida) where any 
serious objection was expressed oh the Gee of calcium arsenate 
dust. It was the only state where the most of the county agents 
and growers thought that the prescuare mopping of cotton was 
a more satisfactory control measure than dusting with calcium 


arsenate. 
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DISCUSSION O” METHODS 
PRESQU LRE APULICATIONS OF MOLASSES-CALCIUM ARSENATE MIXTIVTRES OP OF 
CALCIUM ARSENATE DUST: | 

Tae use Of poison to kill the boll weevils suryiVving hiberna- 
tion before squeres are available for food and oviposition has always 
seemed an excellent method of control from a theoretical viewpoint. 

It has been tested under many conditions and this Denartment and many 
state agencies have for years recommended early season or presquare 
applications of either dust or sweetened poison as an auxiliary 
method when weevils are abundant, to be followed by later dusting 
wnen needed. Sometimes later dustine is not needed. 

Sweetened noisons were tested azainst the boll weevil by some 
of the early workers in Texas before 1900 but they were not found to 
have much value. Since 1920 many exneriment using sweetened poison 
alone or in combination with dustins have been conducted in different 
sections by this Department and the State Exvneriment Stations. The 
results of such tests in South Carolina and Oklahoma have been pub- 
lished in state bulletins. Some of the unpublished results of the 
Devartment will be summarized here. ‘lost of the tests with sweetened 
poisons have been made with the 1-1-1 mixture, made by thorouthly mix- 
in” one pound of calcium arsenate in @ zallon of water and then adding 
one gallon of molasses or table sapy. This mixture is usually applied 
to the tops of the small cotton plants by means of a homemade mop at 
the rate of one to two gallons ver acre and is usually referred to as 
"mopping". In all of the Denartment's tests, »lots of approximately 
one acre with comparable checks for Bart are used. 


A summary of the tests at Tallulah are given in table I. 


a 
Although some increase in yield was Peceined from presquare poison- 
ing, much greater yields were obtained from t he use of calcium ar- 
senate dust. Ina large series of tests at Florence, S. C., 8 Sumiery 
of which is given in table 2, profitable results were obtained from 
presquare mopping but the control secured from dusting with calcium 
arsenate - was much more satisfactory and the combination of these 
two regalia gave still better results. 

Cotton growers who recommend the exclusive use of sweetened 
poison for boll weevil control say the advantages this method has over 
the dusting method are its cheapness and practicability for the small 
farmer as no dusting machinery is eee and because it does not 
cause heavy aphid eT or injury to the soil. The opinion has 
been advanced that if the presquare poisoning were used by all growers 
in a large area, such as several adjoininz counties or an entire state, 
the results would be satisfactory. Some of those interviewed expressed 
the belief that the universal use of the presquare mopping method of 
control ae a large area will delay for a week or more the general 
movement of weevils during the late summer. Should this prove to be 
the case, its general adoption would be of oe value to the cotton 
growers as at this time cotton is ne blooming heavily. If direct 
experimental evidence on the actual gain by the universal practice of 
presquare mopping were secured over a series of vears, by a carefully 
planned large experiment with the cooperation of all the growers through- 
out the treated area covering several adjoining counties, definite con- 
clusions could be drawn, South Carolina would be the best state for 
such an experiment as more people are acquainted with this method of 


control and better cooperation could be obtained from county agents 


a 


a2 
and many leading planters. It is difficult to secure dependable ex- 
perimental results of boll weevil control and comparable yield records 
over large areas because of variations in weevil infestation, uni- 
formity of soil, and other conditions. For these reasons most of the 
exnerimental work of the Department has been limited to one-acre plats 
as these areas are as large as can be found with uniform, comparable 
conditions. However considerable data on the seasonal square infes- 
tation in fields treated with molasses-calcium arsenate mixtures and 
untreated fields have been collected by the county agents and others 
in South Carolina, In one series of observations square infestation 
records were made by the county agent on treated and untreated cotton 
On 67 farms in Florence and Darlington Counties, South Carolina in 1929 


with the following results: 








> Harly : Not 
Date ; Poison : Poisoned 
ene ah soe Reve eee 
June 17 to 21 _ ee 17.2 
June 24 to 29 : 4.3 19.2 
July 1 to 6 = iden et eee 
July 8 to 13 4.3 15.2 
July 15 to ‘scar appl Nal 4,5 ated 2eeL 
ouly ee tO 27. : Bee oS Gee 
July 29 to Aug. 3 nove ' 54,1 
Aug, 5 to 10 ? 51.4 74.2 





The yield records on these farms are not available and it is not known 
how much of the benefits of the reduction in square infestation is shown 


in the final yields. 


dg ae 
DUSTING WITH CALCIUM ARSENATE AFTER 10 PERCENT OF THE SQUARES ARE 
 INFESTED: 

Dusting with calcium arsenate is the method most generally 
used and we found no one who had used it properly who questioned its 
efficacy as a boll weevil control. In the experiments conducted by 
this Devartment and the state experiment stations this method of con- 
trol alone, or when preceded by presquare poisoning, has given the 
most profitable returns; esvecially has this been the case where 
heavy boll weevil infestations occur in cotton growing on fertile 
soils. Although when properly used calcium arsenate dust seems to 
practically always give satisfactory results, there are however, 
objections to its use. .An increase in aphid abundance often follows 
the use of several applications of calcium arsenate dust. Anhids are 
nearly always present on cotton but are usually held in faeee by pare 
asites and predators, These nee ered as are reduced by the use 
of arsenicals, and the aphids then Cereaee in abundance. Heavy aphid 
infestations also Naps fe aes gow no:arsenicals are used. There 
is considerable Ase Sree n aion Ae to the amount of damage caused 
by aphids, most growers ERE CORR Ay: On es of aphids 
a small matter cornered to the ee abrived from dusting. The best 
gains in yields erases Sei PEeenorine are always secured 
where the boll weevil inreatetd on is nanny and several applications 
of dust are required for control, Nphe ds ons the conditions under 
which heavy aphid Pe ees is Taoee Likely to develop. Orhee ob- 
jectionable features sometimes mentioned are that to make the necessary 
applications properly requires considerable outlay for dusting machines 


and poison and much night work. 


oe 


ee 
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South Carolina was the only state where any serious objection 
was expressed to the use of calcium arsenate because of the danger 
of causing injury to soils and crops following its use. It was also 
the only state in which any soil injury was found, There is some 


criticism of the recommendation of beginning the application of dust 


when 10 percent of the squares are infested. Some planters think it 


is not Beononiea’ or practical to begin applying poison when only 

10 percent of the squares are infested. They state that several 

times 10 percent of the squares will be shed under normal conditions 
if no weevils are present. They argue that no matter how numerous 

the weevils are at the beginning of the season, if the weather is 

hot and dry during the middle of the summer, the weevils will be held 
in check and the time and money used before then in applying poison 

is wasted. They may do some "spot" poisoning early in the season near 
woods or other badly infested "spots" but for the general application 
Of poison they wait until the cotton is fruiting rapidly. Then, if 
the weevils are abundant and weather conditions are favorable for 
their increase, calcium arsenate dust applications are made at regu- 
lar intervals until the weevils are checked and a crop of bolls is 
set. These planters pay little or no attention to the 10 percent 
recommendation; their decision as to when to begin poisoning depends 
as much upon the fruiting condition of the cotton and the weather con- 
ditions as upon the number of ies that are present, They say it 
makes no difference whether there is a 10-percent or a 60-percent ine 
festation; if the cotton is growing vigorously and fruiting rapidly 
they can check the weevils and make a normal crop. Other planters 


take an opposite view and claim poisoning should begin as soon as 


be] es 
weevils appear as it is very important to save the first bolls. Both 
groups of planters may be right so far as their particular conditions 
are concerned. The planters who wait until late in the season be- 
fore beginning applications of dust are usually located on rich fer- 
tile soils where cotton continues to bloom until checked by frost 
while those who begin dusting early to save the first bolls are 
usually located on light soils where the cotton plants have a more 
determinate growth and mature early. 
PRESQUARE POISONING FOLLOWED BY LATER DUSTING WITH CALCIUM ARSENATE 
AS NEEDED: 

This is the method that has been generally recommended for the 
past ten years. The Cotton Council of the Association of Southern 
Agricultural Workers reviewed all the boll weevil control experiments 
conducted by the state experiment stations and this Department and made 
recommendations that were adopted by the Association in 1924 and were 
slightly modified and again adopted at Memphis, Tennessee in February 
1928 as follows: 

"For the boll weevil, one presquare poisoning may be 
applied if it appears that there are numerous overwintered 
weevils present. This should be given just as squares begin 
to form. Then apply the regular series of three or more dust 
applications of calcium arsenate at four or five day intervals, 
beginning when an average.of approximately one-tenth of the 
squares show weevil punctures. Dusting should be continued 
as needed to keep this infestation low until a full crop is set 
and matured beyond the probability of further weevil injury." 
These recommendations were designed to cover the entire area where 
“* 
the boll weevil occurs, Tests in South Carolina show that presquare 
poisoning followed by dusting when needed gave the most profitable yields. — 


In similar tests in Louisiana nothing was gained by the presquare mop- 


ping and in Oklahoma the gains were very slight. Some growers consider 


a ae 
the presquare application of poison as a sort of insurance. It costs 
' little and there is always the hope that enough weevils will be killed 
/ to justify the cost of treatment. Some think it is a mistake to 


advise any presquare poisoning because many of those who use this 


method will not follow it up with later dustings. It gives them a 
feeling of security that is often not justified and if the boll 
weevils later cause serious damage they lose confidence in all con- 
trol measures. 

SOIL INJURY FROM THE USE OF CALCIUM ARSENATE: 

Of the cases of soil injury reported all were confined to the 
sandy soils of South Carolina and seem to be correlated with deficien- 
cies of iron and manganese. While all cases which came to our atten- 
tion were where there was used larger quantities of calcium arsenate | 
over a period of years than are recommended for weevil control, there 
is no evidence that the use of the recommended amount might not also 
cause soil injury. The injury from arsenic is far Poavedeny poor 
stands of cotton and more particularly by the effect on growth of 
oats and legumes which are extensively planted in that section, Soil 

aspan injury from arsenic is a serious local problem but so far as is now 
known is confined to a small section of the cotton belt. In that 
section, however, some workers expressed the opinion there is a 
tendency to attribute to calcium arsenate crop failures due to other 


causes. Investigations sare in progress to determine the danger of 


soil injury to other sections of the cotton belt. 
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TABLE I. 
Summary of . Molasses-Calcium Arsenate Mixture and Calcium Arsenate ? 
Dust Experiments for Boll Weevil Control at Tallulah, La. 1921-1929 
a ae “Av. Yield Tnereased yield, Ave sae 
No. Of Lbs. Seed Treated over Effective 
Treat ment Tests Cotton per checks Applications 
ere ars a iS lbs. % 
Molasses-cal, ars, mixture 
(mopping started before 
squaring and continued at 
4 and 7 day intervals) 16 989 54 On 74 
Cal. ars. Dusting 14 1162 oat 2462 D6 
Mol. cal..ares mixture 
(1 to 6 moppings beginning 
in presquare stage) 33 1360 So 2.4 
Mol, cals ars. Mixt,. 
(2 presquare moppings 
followed by spraying) 5 854 149 Aur ® Geo 
Cal. ars. dusting 
(applied on same date 
as above molasses mixture) 5 922 215 3064 Gig 
Molasses-cal. ars. mixt. 
(3 early moppings) 7 1285 28 ays 3 moppings 
1 presquare mopping followed 
by cal. ars, dusting after : 
10% infestation 14 1562 219 16e5 1 mopping 
5.5 dustings 
Oal. ars. dusting after ¥ 
10% infestation 7 1669 240 16.8 5.7 dustings f 
. 
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ment tests 
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Ly appls. 


2S gixture 
appls.fol- 

by cal lars, 
Setiat 10% int. L5 


ars. dusting 
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TABLE IT, 


Summary of Molasses-Calcium Arsenate Mixture and Calcium Arsenate 


Dust Experiments for Bcll Weevil Control at Florence, &. 0. 1928-1934 


:Av.Yield ‘Increase of: Av, : Gost of to) Praeut 
:ibs.seed treated 7 nO. F treatment Mma et 
: cotton per cover check ‘ppl. : Por Per 100 : acre 
; acre PLDs, seme s facre ibs. foin 2 in 
1016 HON eRe gee eo 2.63 n6e8 
Lass Zon) 49,2 2.5m, 2726 ISLS ile fe 
et # Aaa a 
1142 259 25.0 “Gcld 3.42 lee 2605 
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